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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 01/22/2007 have been fully considered. The traversal 
Is on the grounds that Andricacos fails to disclose, teach, or suggest an impure copper 
seed layer. Any reference to seed layer 5 in Andricacos is to a copper, Cu, seed layer. 
(See e.g. Andricacos, col. 4, lines 57-58, col. 9, line - 40 - col. 10, line 10). Further, 
Andricacos does not disclose the source of the seed, or more particulariy that the 
source of the seed is equivalent to the source of the fill." But the argument is found 
unpersuasive because eventhough Adricacos has been silent about the copper seed 
layer (reference numeral 5) derived from an impure copper source with a content of 
impurities, it would be inherently to include the copper seed layer derived from an 
impurity copper source because it was known in the art that the *pure' copper seed layer 
means as a relatively pure copper. Indeed, the present Application states the industry 
*pure copper' contains 99.999% pure copper (par.[0007], line 2). Moreover, the 
Examiner has found other references provide evidence that pure copper contains a 
small amount of impurity copper or copper alloy. For instance, Ding et al. (US 
2001/0034126) teach the pure copper contains 99 atomic % pure and 1% impurity (see 
par.[0029]). Additionally, paragraphs [0015] and [0016] of Aiba (US 2004/0200727) 
states that pure copper having purity of 99 wt % or higher. 

And applicant's argument that "Andricacos does not disclose the source of the 
seed, or more particularty that the source of the seed is equivalent to the source of the 
fill," the fact that applicant has recognized another advantage which would flow naturally 
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from following the suggestion of the prior art cannot be the basis for patentability when 
the differences would othenA/ise be obvious. See Ex parte Obiaya, 227 USPQ 58, 60 
(Bd. Pat. App. & Inter. 1985). 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C, 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 1 and 13, the phrase "said impurity content" — is not cleared. 
Because there are 3 different impurities mentioned as such: impure copper seed layer, 
impure copper fill, and impure copper source. So which 'impurity content' is it that 
Applicant tries to claim here. For the remainder of this Action, Applicant will interpret the 
electrode plated copper fill as the impurity content. 

Ciaim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1,4-5,13,15 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Andricacos etal. (US 6,709,562; hereinafter Andricacos). 

Regarding claim 1 , Andricacos discloses a copper Interconnect (fig. 6) 
comprising: an impure copper seed layer (reference numeral 5) derived from an impure 
copper source with a content of impurities that is deposited on a barrier layer (reference 
numeral 4), said barrier layer (4) prevents substantial diffusion of copper through to an 
underlying insulating layer (reference numeral 1 ); 

Eventhough Adricacos does not explicitly teach the copper seed layer (reference 
numeral 5) derived from an impure copper source with a content of impurities. it 
would be inherently to include the copper seed layer derived from an impurity copper 
source because it was known in the art that the 'pure* copper seed layer means as a 
relatively pure copper. Indeed, the present Application states the industry *pure copper' 
contains 99.999% pure copper (par.[0007], line 2). Moreover, the Examiner has found 
other references provide evidence that pure copper contains a small amount of impurity 
copper or copper alloy. For instance. Ding et al. (US 2001/0034126) teach the pure 
copper contains 99 atomic % pure and 1% impurity (see par.[0029]). Additionally, 
paragraphs [0015] and [0016] of Aiba (US 2004/0200727) states that pure copper 
having purity of 99 wt % or higher. 

Andricacos teaches an impure copper (reference numeral 6) derived from an 
impure copper source with a content of impurities that fills an opening in said underlying 
insulating layer (6) that is deposited on said impure copper seed layer (5); 
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Although Andricacos fails to teach the material composition of said seed layer is 
substantially the same as material composition of said impure copper fill, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to use the same material composition for both the impure copper seed layer and the 
impure copper fill, since it is going to lower the cost of making the product. 

As for the recitation ''because said copper source of said impure copper seed 
layer is equivalent to said copper source of the impure copper, however some 
impurities in the impure copper fill are absent from the impure copper seed layer as 
consequence of deposition of the impure copper seed layer", refers to an operational 
limitation and any such limitation must distinguish from the prior art in terms of 
structure rather than function. In re Schreiber, 128 F.3d 1473. 1477-78, 44 USPQ2d 
1429, 1431-32 (Fed. Cir. 1997); See also In re Swinehart, 439 F.2d210, 212-13, 169 
USPQ 226, 228-29 (CCPA 1971; In re Danly, 263, F.2d 844, 847. 120 USPQ 528, 531 
(CCPA 1959). 

Andricascos teach the impurity content comprises not more than 1 .20% by 
weight and not less than or equal 0.001% by weight (see col.2, lines 60-67). 

Regarding claim 4, Andricacos discloses all the limitations of the claimed 
invention for the same reasons are set-forth above except for explicitly teaching the 
impure copper in said impure copper seed layer is substantially equivalent to said 
impure copper. However, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to use the same material composition for both 
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the impure copper seed layer and the impure copper fill, since it is going to lower the 
cost of making the product. 

Regarding claim 5, Andricacos discloses all the limitations of the claimed 
invention for the same reasons are set-forth above; besides Andricacos also discloses 
the copper In said impure copper source comprises chosen from the group of C, CI, N, 
O and S (col. 8, lines 41-46). 

Regarding claim 13, Andricacos discloses a copper interconnect (fig. 6) 
comprising: an insulating layer that has an opening (reference numeral 1); a barrier 
layer (reference numeral 4) that prevents substantial diffusion of copper through to said 
underlying insulating layer that is deposited on said underlying insulating layer and 
lines said opening; an impure copper seed derived from an impure copper seed with 
content of impurity that Is deposited on said barrier layer and fills said opening (fig. 6); 
an impure copper (reference numeral 6) derived from an impure copper source with a 
content of impurities that fills an opening in said underlying insulating layer (6) that is 
deposited on said impure copper seed layer (5). Although, Andricacos does not 
explicitly teach the material composition of said impure copper layer is substantially the 
same as material composition of said impure copper fill, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to use the same 
material composition for both the impure copper seed layer and the impure copper fill, 
since it is going to lower the cost of making the product. 

As for the recitation "because said copper source of said impure copper seed 
layer is equivalent to said copper source of the impure copper, however some 
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impurities in the impure copper fill are absent from the impure copper seed layer as 
consequence of deposition of the impure copper seed layer"', refers to an operational 
limitation and any such limitation must distinguish from the prior art in terms of 
structure rather than function, In re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 
1429, 1431-32 (Fed. Cir. 1997); See also In re Swinehart, 439 F.2d210. 212-13, 169 
USPQ 226, 228-29 (CCPA 1971; In re Danly, 263, F.2d 844, 847, 120 USPQ 528, 531 
(CCPA 1 959). 

Andricascos teach the impurity content comprises not more than 1 .20% by 
weight and not less than or equal 0.001% by weight (see col.2, lines 60-67). 

Regarding claim 15, Andricacos discloses all the limitations of the claimed 
invention for the same reasons are set-forth above; besides Andricacos also discloses 
the copper in said impure copper source comprises chosen from the group of C, CI, N, 
O and S (col. 8. lines 41-46). 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Tram Hoang Nguyen whose telephone number is 
(571)272-5526. The examiner can normally be reached on Monday-Friday, 8:30 AM - 
5:00 PM. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mathew Smith can be reached on (571)272-1907. The fax 
numbers for all communication(s) is (703)872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571 )272- 



1625. 



THN 

Art Unit 2818 
04/02/2007 




